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Abstract

Computer codes that model the propagation of intense laser beams through
laser systems have played key roles in the design and analysis of all the
Inertial Confinement Fusion Lasers built at the Lawrence Livermore
National Laboratory (LLNL). These codes treat, at various levels of
sophistication, the effects of linear diffraction, loss, amplification, beam
perturbation by self-focusing, and frequency conversion. It is important that
these codes be validated, because staging and architecture decisions (which
often involve significant cost consequences) are driven by risk-of-damage
assessments made using them. Over the past year, LLNL's propagation and
harmonic conversion software has been benchmarked against analytical
propagation cases, nonlinear perturbation analyses, earlier-generation laser
propagation codes, and most important, against the results of specially
designed experiments. This paper describes comparisons of the codes with
results of self-focusing experiments conducted in the Optical Sciences Laser
(OSL) Facility. With no adjustable or fitting parameters, we simulated 1® and
3w pseudoscopic image formation of a small wire. Our calculations were
within 15% at 1o and 20% at 3w. We also successfully modeled the onset of
filamentation tracking in bulk Si0; at both wavelengths.
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